
DOCUMENT RESUME

ED 325 101 IR 014 694

AUTHOR Brownell, Gregg; Zirkler, Dieter

TITLE Deductive Reasoning, Logo and the Schools.

PUB DATE 90

NOTE 4p.; Paper presented at the International Conference
on Technology and Education (7th, Brussels, Belgium,
March 20-22, 1990).

PIM TYPE Speeches/Conference Papers (:50)

EDRS PRICE MF01/PC01 Plus Postage.

DESCRIPTORS *Computer Assisted Instruction; *Critical Thinking;
Deduction; Elementary Secondary Education; *Error
Correction; Postsecondary Education; *Programing;
Programing Languages; *Thinking Skills

IDENTIFIERS *Debugging (Computer Programs); *LOGO Programing
Language

ABSTRACT
Children often have difficulty developing debugging

skills. This may be attributable to inctructional methods that
discourage reflection on one's reasoning errors. Logo instruction may
encourage such reflectic.n. Two studies examined Logo's effect on
confirmation bias--tne tendency to select confirming over
disconfirming information to prove an hypothesis. One study viewed
elementary students while te second investigated college students A

third study investigate- 7cafirmation bias developmentally in grades
4 through 12. While Logo programming did not significantly effect
deductive reasoning, elementary students exhibited an unusually high
tendency to be disconfirmerL while college students were confirmers.
A significant difference was found in that twelfth graders more
frequently selected confirming information than did fourth graders.
This suggests that elementary students may be less resistant to
learning self-reflective deougging skills than older students. Also,
programming instructors may need to generate specific strategies to
address confirmation bias in older students at the secondary school
and universtty levels. (Author)

***************A***********************A********A***. *****************

Reproductions supplied by EDRS are the best that can be made *

* from the original document. *

*************N********************************x**1.*********************



DEDUCTIVE REASONING, LOGO AND THE SCHOOLS

Gregg Brownell', Dieter Zirkler"

ABSTRACT

U S DEPARTMENT Of EDUCATION
Othce of Educatiohal Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

)(Trim document has been reproduced is
recened trom the Person 0 Ofganuabrc
orspinattno

f Atm Or changes have bet mace to emprove
reprcduchon quality

Opntsot vew OPmons statod.nttusdoCv
ment do not necesSanly represent othoat
OERI posnon or poky

Children often have difficulty raeveloping debugging skills. This may be attributable to
instructional methods that discourage reflection on one's reasoning errors. Logo
instruction may encourage such reflection. Two studies examined Logo's effect on
confirmation bias - the tendency to select confirming over disconfirming information to
prove an hypothesis. One study viewed elementary students while the second investigated
college students. A third study investigated confirmation bias developmentally, grades 4
through 12. While Logo programming did not significantly (u < .05) effect deductive
reasoning, elementary students exhibited an unusually high tendency to be
disconfirmers while college students were confirmers. A significant difference (u < .05)
was found in that twelfth graders more P---,uently selected confirming information than
did fourth graders. This suggests that elementary students may be less resistant to
learning self-reflective debugging skills than older students. Also, programming
instructors may need to generate specific strategies to address confirmation bias in older
students at the secondary school and university levels.

INTRODUCTION

Papert (ref 1) noted that students had difficulties developing debugging strategies and
attributed children's difficulty to instructional methods used in formal schooling. He
further suggested that experience with Logo could encourage the development of debugging
skills. Recent research on strategy development suggests that fnilure to reflect on errors
may have a significant impact on learning (ref 2). A related phencmenon, confirmation
bias, has been studied in decision-making research. Wason and Johnsoa-Laird (ref 3)
found that subjects predominant.y selected positive or confirming information (rather
than negative or disconfirming information) when testmg the validity of IF p THEN q
rules. Confirmation bias has been found across a wtde variety of subjects (e.g., ref 4).
Papert's observation that children had difficulty refif.c.ting on errors may reflect a bias in
children's deductive reasoning towards the avoidar ce of disconfirming information.
Through formal schooling children may develop a bias for confirming information,
while debugging requires consideration of disconfirming information. Logo may
encourage the development of testing skills which reduce the negative affect associated
with making errors and develop strategies that include the consideration of possible
flaws in one's program.

OUTLINE OF STUDY AND METHODS

Study 1 included tw.mty-six 5th, 6th and 7th grade students from schools in the greater
Tuledo area who were attending a 5 week computer camp on Logo programming which
met once a week. for 2 hours. Study 2 included 46 college undergraduates enrolled In a
"Computer Literacy for Educators" course. Study 3 was comprised of 39 public school
students - 18 from grade 4 and 21 from grade 12.

In study 1 students received 8 hours of Logo instruction and were admir istered, as a
pre-test a d post-test, a confirmation bias task patterned after the four-ca:d selection
task devel ped by Johnson-Laird, Legrenzi, and Legrenzi (ref 5). In study 2, the college
students ikthe experimental group (ij 24) received 9 hours of Logo instruction, while the
control group (11 = 22) received instruction on integrating computers into the curriculum.
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Both groups were administered, as a pre-t.,:st and post-test, the instrument mentioned
above. In study 3 each member of the sample received a version of the above cited
instrument. Study 1 tested the hypothesis. Logo instruction causes a significant .thift in
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student's reasoning from a confirming to a disconftrming strategy. Study 2 tested the
same hypothesis and additionally the following: Adult students will exhibit an initial
bias for the considerat:on of confirming information. Study 3 tested the hypothesis:
Twelfth grade students will exhibit a significant tendency to select confirming
information when compared to fourth grade students.

RESUM

In study 1, no significant differences (2 < .05) were found in data selection strategies
before and after instru.._ton using a chi-square test. In the table below, p, -q represents
the optimal data selection strategy. Note: 9 students did not complete the camp.

Table 1 Number of students using optimal data selection strategy

Did not p, --q Selected p, -q

Before Instruction
After Instruction

23 3
14 3

However, it was noted that 15 of the 26 students (58%) did select disconfirrning data (-q)
prior to instruction, a tendency which remained essentially unchanged (10/17 for 59%)
after instruction.

In study 2, no significant differences (2 < .05) were found in data selection strategies when
experImental and control groups were compared before and after instruction with two
chi-square tests. However, when chi-square tests were used to compare the number of
subjects selecting a confirming choice (p) and a disconfirming choice (-q) both before and
after instruction, subjects in both gmtips tendea to avoid disconfirming informat!.on
beth before (x2 (1,46) = 7.53, 12 < .01) and alter instruction (x2 (1,46) 6.16, p < .05). Table 2
illustrates the frequency o_ students selecting p ane. -q before and after instruction.
Also, a fairly low percentage, both before and after instruction, selected disconfi-ming
(-q) data (30% before and 24% after).

Table 2 Undergraduates (all) selecting p, -q before and after instruction

(I))

Before Instruction

(-q)
Not Wected Selected

Not Selected 4 7
Selected 28 7

After Instruction
Not Selected 4 5
Selected 31 6

In study 3, a significant difference (x 2, (1,39) = 4.17. p < .05) was found betwten twelfth
and fourth grade students who made confirming data selections (p, q) as illustrated in
Table 3.

Table 3 Grade 4 vs. grade 12 - confirming choices (p,q)

q
Not Chosen Chcrzen Ibtal

Glade 4 11 7 18
(61%) (39°/o)

Grade 12 6 15 21
(293/o) (7 1%)

Ibtal 17 22 39
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DISCUSSION

The results of study 1 suggest that contact with Logo may need to be longer than nine
hours to significantly alter student's data selection strategies. A similar finding is in
order for study 2. Also in study 2, undergraduate students significantly chose to avoid
disconfirming data both before and after instruction. This is of interest since the
majority of elementary students in study 1 selected disconfirming data (58% before
instruction, 59% after). In contrast, only 30% of the undergradurates in study 2 made such
selections before instruction and 24% after. While evidence (ref 3, 61 supports that
students mntually develop strategies that avoid consideration of disconfirming
information, the results of this study suggest that children can possess strategies that
include consideration of disconP ming information even after seven years of formal
education. It wov.M be best to devise methods to help children maintain and dew lop
those tendencies, rather than lose them. The results of study 3 further support this
difference in data selection strategies. Significantly, twelfth graders in study 3 tend to
choose confirming data more than do fourth graders. This may mean that instructors of
high school and college-level programming need to address student's confirmation bias
by using instructional methods that stress reflecting on program logic and errors. Linn
and Dalbey's (ref 7) study of high school programmers offers some support for this
suggestion.

Obviously more research, especially with larger sample sizes, is neeued. However, despite
the limitations of this study, some preliminary insights into confirmation bias and Logo
have been gained.
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